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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001 1 The pr^ent invention relates to a color space conversion method for an image process, and nx}re particularly 
to a color conversion from the HSV color space to a new color space. 

10 Discussjon of Related Art 

[0002] Currently, extensive research for searching an innage based upon the contents is actively being conducted. In 
response, commercial image searching apparatus and/or applications program are being developed to meet the 
demand for an improved content t>ased image searching. 
15 [0003] The most important infonnation for use in the content based image searching is the color information. Accord- 
ingly, an effective performance of an image searching apparatus or applications program depends greatly on an accu- 
rate method for extracting the color information. 

[0004] Generally, the number of difforertt colors which can theoretically be expressed by a computer has been steadily 
increasing. However, the number of colors which can be displayed by the computer is linked by the available number of 
20 quantized colors. A problem arises because the number of quantized colors is less than the numfc>er of the colors which 
can be expressed. Quantization is a procedure of color mapping from M number of colors to N number of colors when 
M»N, where M and N are positive integral numbers. 

[0005] In computers, a color is expressed utilizing the RGB color model based upon the three primary colors of red 
R. green G, and blue B. However, the RGB space Is hardware oriented and a limitation exists in repressing the color 
25 changes such that the change can be served by the human eye. Thus, the RGB space is often converted into a user 
oriented HSV color model based upon a hue H, saturation S and value V. 

[0006] FIGS- 1 A and 1 B illustrate an existing method for converting the RGB color space into the HSV color space in 
the related art. The conversion of the RGB color space into the HSV color space is completed by the following; where 
the values r, g, b, v and s ranges from 0 and 1 , and the value h ranges from 0 to 360. Also, if max = min, h is urKlef ined 
30 for achromatic color. 

max = IMAXIMUM{r, g. b} 
inn IWIINIMUM{r. g, b) 

35 

v = max 
s = (max - iTiin)Anax 

^ h = (g-b)/(max-min)*60, if(r=max n (g-b)>0) 

(g-b)/(max-min)*6O+360p rf(r=nriax n (g-b)<0) 

(2.0+(b-r))/(max-min)*60, if(g=n)ax) 
(4.0+(r-g))/(max-min)*60, rf(b=max) 

45 

[0007] Upon conversion from the RGB color space into the HSV color space, a cylindrical shape results as shown in 
FIG. 1 B. On the cylindrical shape of HSV color space, a gray color is displayed towards the center of circle around the 
V axis, a solid color is cfispl^ed towarcte the circumference of the circle around the V axis, a brighter (white) color is 
displayed towards the directions of the axes S and V(+), a darl«r (blad^ color in the direction of the axis V(-). and the 

50 hue (H) is defined as the angle arourxi the V axis. 

[0008] However, even within the same HSV space, a range of color variation which can be visually recognized are 
differently displayed. Also, a simple quantization of the colors in the HSV space does rx>t result in a uniform expression 
of colors. On the other hand, to quantize the saturation vector value In consideration of the color change sensed by the 
human eye, many complicated calculations are required. Moreover, selecting a quantization model would be difficulty. 

55 Thus, the peribmDance of the content t>ased Image searching system using the HSV space deteriorates. 

[0009] For example, refenring to FIG. IB, the btack color is cfisplayed towards the direction of the bottom surface of 
the cylindrical shape. However, if a color is distn'buted in the direction of the S axis, It would be difficult to visually differ- 
entiate the black color from the distributed color. Thus, even if a color quantization is possible, the color differentiation 
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at low values of V cannot made. Accordingly, a problem still remains. 

[0010] TTierefore, a new color sp>ace and a color quantizing method is required in which all of the colors can be dis- 
trtouled in an even manner and the variation of the colors can be uniformly and visually recognized by a user FIG. 2 is 
a schematic view illustrating an HSV color coordinate space structure in the prior art. 

5 [001 1 ] Referring to FIG. 2. on the cylindrical column of HSV color coordinate space, the value V is the center axis of 
the cylindrical column, the saturation S is a normal vector from the center axis of the column to concentric drcle, and 
the hue H is the angle around V. To divide a color area and a gray area on the HSV color space, the gray area is des- 
ignated according to the saturation S. Particularly, a gray value y is defined as a constant value Tg^^y = y, such that the 
gray area if S < and the color area if S > Xg^y are divided. 

10 [001 2] However, taking into consideration the user's visual and sensitive characteristics, the variation of the gray area 
may be generated by the gray value y depending also upon the hue H or the value V Nevertheless, In dividing the color 
area and the gray area of the conventional HSV color space, the g^ay area is designated according with only the satu- 
ration S off the HSV or the HSi, irrespective of the hue H or the value V. As a result, the color area visually recognizak>le 
is really displayed as the gray area. 

15 [0013] In such case, unnecessary color signal processing has been added, increasing the loads of the color signal 
processing. In addition, If the color information to which the color signal process is necessary is in the gray area, the 
performance of an image search system t^ecomes degraded. 

SUMf^ARY OF THE INVENTION 

20 

[0014] Accordingly, an otiject of the present invention is to solve at least the prot>lems and disadvantages of the 
related art. 

[0015] An object of the present inventbn is to provide a new color space upon conversion of RGB color coordinate 
space Into HSV color coordinate space. 
25 [001 6] Another object of the present invention is provide a color space to evenly distritxJte all of the color areas while 
uniformly displaying the color variation in consideration of a user's visual characteristic. 

[0017] A further object of the present invention is to provide a color quantizing method to improve a content based 
Image search. 

[0018] Still a further object of the present Invention Is to provide a variat)le gray area designating method in which a 

30 gray value Is variable according to hue H and value V. 

[001 9] Additional advantages, objects, and features of the invention will t>e set forth in p>art in the desertion which 
follows and in part will become apparent to those having ordinary skill in the art upon examination of the following or 
nriay be learned from pr^rtice of the inventioa The objects and advantages of the invention may be realized and 
attained as particularly pointed cnA in the appended claims. 

35 [0020] To achieve the objects and in accordance with the purposes of the Invention, as embodied and broadly 
described herein, a color space according to the present invention is characterized by a reverse conical shape in a 
three-dimensional space and has color space coordinates comprising the value V In the directbn of a longitudinal axis 
passing the center of tiie reverse cone, the hue H as the angle 0''-360*' around the longitudinal axis passing the center 
of the reverse cone, and a differ^ce value 8' between a maximum value and a minimum value on tfie shortest linear 

40 component In the direction of maximum circumference from the center of the drcle. 

[0021 ] According to another aspect of ttie present Invention, a color quantizing method includes the steps of convert- 
ing Input RGB color information into the coordinate values on a three-dimensional reverse conical shape of color coor- 
dinate space comprised of the coordinates of hue H, a cfifference value S' and value V. based upon tfie bigness and/or 
smaltness and the difference value of the RGB color information; area-dividing the coordinate values on tiie HSV color 

45 coordinate space t>ased upon a predetermined value; and conparing the converted coordinate values arxJ the area- 
divided values to execute mapping to a representative value. 

[0022] According to still another aspect of the present invention, a variat)le gray area designating method in the color 
coordinate space of the present Invention includes the steps of obtaining a gray area according to the lunninance for the 
hue H In dividing a color area and the gray area as Image information con^esponds with the color coordinate space, and 
50 variably changing a reference value for determining the gray area according to each position on the color coordinate 
space. 

BRIEF DESCRIPTION OFTHE ATTACHED DRAWINGS 

55 [0023] Tfie invention will be descrit>ed in detail with reference to the following drawings in which like reference numer- 
als refer to like elements wherein: 

FIGS. 1 A and 1 B illustrate a method for converting RGB color space into HSV color space in tiie related art; 
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FIG. 2 shows a HSV color space in which a gray area designating method on the conventional HSV color coordi- 
nate space is defined; 

FIGS. 3A and 3B illustrate a color space conversion method according to the present invention; 

FIGS. 4A and 4B are coordinate views illustrating the color space converting principles entxxiied according to the 

present invention; 

FIG. 5 shows a HSV color space in which a variable gray area designating method according to the present inven- 
tion is defined; 

FIG. 6 is a horizontal sectional view at the position Ph' in FIG. 5; 
FIG. 7 is a horizontal sectional view at the position 'Pr in FIG. 5; 

FIGS. 8A to 8C are coordinate views each illustrating a gray area designated on a color F>lane: and 

FIG. 9 is a flowchart of a variable gray area designating method on the color coordinate space according to the 

present invention. 

DETAILED DE SCRIPTION OF PREFERRED EMBODIMEMT 

[0024] Reference will now be made in detail to the preferred embodiments of the present invention, exanrples of which 
are illustrated in the accompanying drawings. 

[0025] FIGS. 3A and SB illustrate a color space conversion metiiod according to the present invention. As shown, the 
existing RGB color coordinate space is converted into a HSV color space, where S' = max-min. Particularly. S' is 
defined as a difference between the maximum value and the minimum value in the input r, g arxi b color infornfiation. As 
shown in FIGS. 4A and 4B, the converted HSV color coordinate space having 2<limensional S'-V plane obtains tiie 
color value c curved in the direction from the origin O. The conventional HSV color coordinate space having 2-dimen- 
sional S-V plane is the longitudinal section passing the center axis of the cylinder. 

[0026] Referring to FIG. SB, the converted HSV color coordinate space is in a reverse conical shape where the apex 
is at the bottom. The conversion of the RGB color space into the HSV color space is completed as follows; where r, g. 
b. V and s ranges from 0 and 1 , and the value h ranges from 0 to 360. Also, if max = noin, h is undefined for achromatic 
color. 

max = MAX(r, g, b) = the maximum value from input r, g, b 
min = MIN(r, g. b) = the rranimum value from input r, g, b 
V = max 

s' =s {max - min)Anax * max = s * max = max - min 

h = (g-b)/(max-min)*60» rf(r=nf)ax n (g-b)>0) 

(g-b)/{max-min)*60+360. if(r=max n (g-b)<0) 
(2.a4^r))/(max-min)*60, if(g^max) 
(4.0Hr-g))/(max-min)*60, if(b=max) 

[0027] On the HSV color coordinate space as shown in FIGS. 3A and 3B, color quantizing can be accompl^ed to 
satisfy the user's visual and sensitive characteristics. Generally, solid arx) gray colors are easily distinguished towards 
white. Thus, the HSV model maximizes, by a circular plane as the cross section, the diameter and sectional dimension 
of the portion, where the color discrimination can be easily made. 

[0028] On the other hand, the solid and gray color cannot be easily distinguished towards black because of the simi- 
larity of the color sense for dark colors. Accordingly, the HSV n^nimizes, by an apex, the diameter and sectional dimen- 
sron of the portion where the cotor discrimination cannot be easily made. Thus, the present invention etiminates the 
need to perform cok>r index mapping fbr the portion where the cokx discrimination cannot be easily made. 
[0029] After the RGB cotor space is corrverted into the HSV color space, the gray areas of the HSV color space is 
designated arxi the index on various positions of the HSV color space are mapped as quantizing values. 
[0030] FIG- 5 shows the HSV color space structure according to the present invention. The HSV color space has a 
ret/erse conical shape with the apex at the bottom. Similarly to the HSV color space a gray color is displayed towards 
the center of circle around the V axis, a solid color is displayed towards the circumference of the circle around the V 
axis, a brighter (white) color is displayed towards the directions of the axes S and V(-f ), a darker (black) color in the 
direction of the axis V(-). and the hue (H) is d^ined as the angle around the V axis. 

[0031 ] Because a gray area value Xg^^y depends tpon the hue, tiie gray area varies rather than having a fixed cylin- 
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drical shape. T?ie gray area at positions Ph and PI are shown by cross sectional views in FIGS. 6 and 7. Moreover, the 
variable gray area value Tg^y is obtained from the luminance of the color. Accordingly, after the luminance of colors is 
detected, the variak>le gray area value Tg^ay is obtained as the proportional value of the detected luminance of the colors. 
[0032] As shown In FIG. 6, when the value V is high such as at position Ph, the gray area value Tgray is large in yellow 
arxi small in blue. On the contrary, when the value V is lew such as at position PI shewn in FIG. 7. the gray area value 
Tgray is small in yellow and large in blue. As a result, a division of the color area and the gray area is possible to satisfy 
the user's visual arxJ sensitive characteristics. 

[0033] FIGS. 8A to 8C are coordinate views illustrating a gray area designation on a color plane of the H8V color 
space. FIG. 8A shows the S-V plane when h = 60 degree (for example, yellow), FIG. 8B shows the S-V plane when h 
= 240 degree (for ^cample, blue), and FIG. 80 shows the S-V plane comparing the gray areas designated from the S- 

V planes of FIGS. 8A and 8B. 

[0034] In FIGS. 8A to 8C, the following will be assumed, where 0<r.g,b.s,v<1 and 0<h<360: 

MAX(r, g.b) = p: 
MIN(r. g, b) = q: 

a gray discriminating value is Wmin. 

if h = 240 degree(blue) and v = maximum value; 
a gray discriminating value is Bmax, 

if h = 240 degree(blue) and v = minimum value: 
a gray discriminating value is Wmax, 

if h = 60 degree (yellow) and v ~ maximum value; 
a gray discriminating value is Bmin, 

if h = 60 degree(yellcw) and v = minimum value. 

[0035] The point C is the intersection of lines v dividing the gray area from the color area when h = 60 degrees and 
when h = 240 degrees, where 

line V = [1/(Wmin-Bmax)] X (p-q-Bmax), for h-240 and 
line V = [1/(Wmax-Bmin)] x (p-q-Bmin), for h=60 arxJ 

Point C==(Cx.Cy) 

= ((Wmax X Bmax-Wmin x Bmin)/(Wnnax-WmirH-Bmax-Bmin), (Bmax-Bmin)/(Wmax-WmirH-Bmax-Bmin)) 

[0036] At h=240 degree(blue), the gray area satisfies the conditions that v < 1/(Wmax-Bmax) x (p-q-Bmax), arxl at 
h=60 degree (yellow), the gray area satisfies the conditions that v > (Wmax-Bmin) x (p-q-Bmin). 
[0037] The straight line v for discriminating the gray area at all hue values except for the hues of 60 and 240 degrees 
passes the intersection point C and has a higher slope than the gray area discriminating line at h = 240 degree but lower 
slope than the gray area discriminating line at h = 60 degree 

[0038] The straight line can expressed as Eg t>y obtaining a point Wg (a value between Wmin and Wmax), inclusive 
of the intersection point C. The expression Eg cA)tained in FIGS. 8A to 8C is given as 

V = [(1-Cy)/{Wg-Cx)](p-q>4-1 - [(1-Cy)/(Wg- Cx)](Wg) . The left area off the straight line expression Eg would designate 
the gray area and the right area as the color area, in FIGS. 8A to 80. 

[0039] Thus, the expressions for designating the gray area at art>itrary values of h, s and b are directly obtained from 
the corresponding r, g and b as follows. 

[0040] Rrst luminance Y is obtained from the mathenrtatical expression Y = A1 x r+A2 x g+^AS x b , where coefficients 
A1 , A2 and A3 can be changed t>y existing experiments. In the preferred embocfiment A1 is designated as 0.299. A2 
as 0-587, and V^ as 0.114. The obtained luminance Y is replaced with the following expression, to thereby obtain the 
point Wg; 

Wg = [Wmin, Wmax] 

= (Y- Ymin) x (Wmax-Wmin)/(Ymax-Ymin) + Wmin. 

[0041] In the expression, the relations between Ymax and Wmax and between Ymin and Wmin are delernnined by 
the following expressions: 
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Ymax - 0.299 + 0.587 = K1 x Wmax, 
Ymin = 0.114 =K2xWmin 
where, K1 and K2 each represents a constant. 

[0042] Accordingly, the gray area V > [(1 -Cy)/(Wg-Cx)](jHi) + 1 - [(1 -Cy)/(Wg-Cx)](Wg) if [(1 -Cy)/(Wg-CxO] ^ 0 ; and 
the gray area V < [(1-Cy)/(Wg-Cx)](phq) + 1 - [(1-Cy)/(Wg-Cx)](Wg) if [(1 -Cy)/(Wg-CxO] < 0 . 
[0043] Therefore, the gray area variat>le value dependent on the hue is obtained from the luminance Y and an expla- 
nation of a process for dividing the color area and the gray area utilizing the step of obtaining the gray area variable 
value will be discussed with reference to FIG. 9. The gray area designation method according to the present invention 
would also be applicable for the conventional HSV color nrxxlel. 

[0044] Referring to FIG. 9, an inrage is input (S1 0) and the RGB components are detected (S30) from the input image 
pixels (S20)to convert from the RGB color space into the HSV (or HSI) color space {S40)and the luminance conponent 

V is calculated (S50) by Y = A1 x r+A2 x g+A3 x b , where A1 is 0.299, A2 is 0.537, and A3 is 0.114. Accordingly, the 
gray area value is designated with the operation value and the values V arxJ (p^O- 

[0045] Particularly, the point Wg is obtained (S60) from the luminance value Y to thereby determine whether 
[(1-Cy)/(Wg-Cx) ^ 0 *(S70) . If the condition is satisfied, a determination is made whether 

V > [(1-Cy)/(Wg-Cx)](p-q) (S80) . If the condition in step S80 is satisfied, a gray area is designated; othenwise, a color 
area is designated. If the condition in step S70 is not satisfied, a determination is made whether 

V > [(1-Cy)/CWg-Cx)](p-ci) + 1 - [(1-Cy)/(Wg-Cx)] (Wg) (S90) . If the condition in step S90 is satisfied, a color area is 
designated; othenvise, a gray area is designated. The designated color and gray areas are stored (Si 00). 

[0046] As discussed atxive, the color space and quantizing rrtethod according to the present invention defines a dif- 
ference value S* (S'=max-min) obtained by varying the maximum value of the saturation S in accordance with the value 
V; arKf an index of the corresporxjing value on the HSV color space is mapped. eliminatir>g the need to map unneces- 
sary color differences at low values of V. 

[0047] In addition, a color quantizing method according to the present invention can define a difference value S' on 
the HSV color coordinate space to pursue color variation between the quantizing areas in an even manner, such that a 
high efficiency of color quantization can be ensured. Furthermore, a variable gray designating method according to the 
present invention can vary a reference value for dividing a gray area and a color area according to lunninance, upon des- 
ignation of the gray area, to thereby overcome the conventional problem that the gray area is varied in accordance with 
tf>e hue and the value. 

[0048] The foregoing embodiments are merely exemplary and are not to be construed as limiting the present inven- 
tion. The present teachings can be readily applied to other types of apparatuses. The desaiption of the present inven- 
tion is irrterxled to be illustrative, and rxrt to limit the scope of the dainns. Marry alternatives, nrxxiif ications, and variations 
will be apparent to those skilled in the art 

Claims 

1, A HSV color model having the shape of a reverse conical shape around a V axis arxJ the apex at the txyltom. the 
HSV color model comprising: 

a hue h defined as the arigle around the V axis; 

a saturation S defined as a normal vector of the V axis in the direction from the V axis to the circumfererrce C 
of the cone; and 

a value V defined as a vector in the positive direction of the V axis. 

2- The color nrxxiel of daim 1 , wherein the saturation S and the value V ranges between 0 and 1 ; and wherein the hue 
ranges from 0 to 360. 

3- The color model of daim 2, wherein the color model is converted from a RGB color nradel with (r,g,b) color values 
by the following equations: 

max = the maximum value from input r, g, b 
min = the minimum value from input r, g. b 



v== max 



EP0961 469A1 



s* = (max - min)/max * max = s * max = max - min 

h = (g-b)/(max-min)*60, if(r=max n (g-b)>0) 

(g-b)/(max-min)*60+360, if(r=max n (g-b)<0) 
(2.aHb-r))/(max-min)*60, if(g=max) 
(4,0+(r-g))/(max-min)*60, rf(b=max) 
undefined, if max ~ min. 

4, A color model of daim 1 , wherein a gray color Is displayed towards tfie center of circle around the V axis, a solid 
color is displayed towards the circumference C. and a darker color is displayed in the direction towards the apex. 

5. A quantization method for the HS'V color space comprising the s^eps of: 

(a) designating the gray areas of the HSV color space; 

(b) cobr quantization of the HSV cobr space; and 

(c) index mapping the color information within each quantized areas to an identical value. 

6- A method of daim 5, wherein in step (a), the gray area is defined by a reference value wherein said reference value 
is proportional to the luminance Y of hue in the HSV color space. 

7. A method of daim 6, wherein the luminance Y is defined by the equation: 

Y = A1xr + A2xg + A3xb, 
where A1 . A2 and A3 are predetermined constant values. 

8. A method of daim 7, wherein A1 is 0.299. A2 is 0.587, and A3 is 0.1 14. 

9. A method for designating gray areas for a color space delined by a hue. saturation, and value, comprising the steps 
of: 

designating gray area according to a reference value wherein said reference value is proportionaf to the lumi- 
nance Y of the hue in the color space; and 
storing the designated gray areas. 

10. A method of daim 9. wherein the luminance Y is defined by the equation: 

Y = A1xr + A2xg + A3xb, 
where A1 . A2 and A3 are predetermined constant values. 

11. A method of daim 10, wherein A1 is 0.299. A2 is 0.587. and A3 is 0.1 14. 



EP0 961 489A1 



FIGJA 
Background Art 



B 




G 



FIG.TB 
Background Art 

V 



gray 




8 



EP0 961 489A1 



FIG.2 
Background Art 




9 



EP0961 489A1 



FIG.3A 

B 




10 



EP0961489A1 



FIG.4A 




FIG.4B 




11 



EP0961489A1 




EP0 961489A1 

FIG.6 



Red 
0* 




13 



EP0961 489A1 



FIG.8A 



Wmax V=l 




BmiQ 



FIG.8B 




Bmax 



FIG.8C 



Wmin ng Wmax Y=l 




Eg 



Bmin Bmax 



(] 



14 



EP0 961489A1 



FIG.9 



-SIO 



S40 
I 



INPUT MGE PIXEL 
\ 



'S20 



DETECTION OP RGB COMPONENT 



'S3Q 



HSV OR HSI COLOR 
COORDINATE CONVERSION 



LUMINANCE 



COMPONENT 



S50 
L 



Y=0.299R+0.587G+O.114B 




AREAl I GRAY area! | GRAY AREA | 



STORAGE OF COLOR/GRAY VALUE | — -SlOO 
(RETURN^ 



15 



EP0961 489 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 10 7415 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Categofy 



Citation of documem witt) indtcation. where appropriate. 
of retevant passages 



Relevant 
todaim 



CLASSIFICATION or THE 
APPUCATION OntCU) 



R. W. G. HUNT : "The reproduction of 
colour in photography, printing & 
television" 

1987 , FOUNTAIN PRESS . TOLWORTH, ENGLAND 
XP002108903 15885 

* page 116, paragraph 1 - page 122, 
paragraph 1 * 

US 4 058 828 A (J. H. LADO) 
15 November 1977 (1977-11-15) 

* column 4, line 44 - column 5, line 41 * 

* column 10, line 67 - column 13, line 22 
* 



J. TIMMERMANS: "Introduction to the Photo 
CD video coding system" 
REVUE HF, 

vol. 15, no. 3/4, 1991, pages 149-168, 
XP000307859 

SOC. BEL6E DES ING. DES TELECOHH. & 
D*ELECTRONIQUE. OPHAIN. , BE 
ISSN: 0035-3248 

* page 157, line 12 - line 17 ♦ 

Proceedings, The sixth international 
congress on advances in non-impact 
printing technologies, 21-26 October 1990, 
Orlando. Florida (US); 
The Society for Imaging Science and 
Technology, Springfield. VA (US), 1990; 
pages 837-843 
XP000222309 

TORU YAHASAKI : Optimum color space for 
color data exchange and its mutual 
transformation to other color spaces 



1,2,4 



5-11 



5-11 



8,11 



H04N1/64 



TECHNICAL FIELDS 
SEARCHED (tnLCLC) 



H04N 



The present search report has been drawn up for all claims 



Ftic*«4s*Bitlt 

THE HAGUE 



Dsto of cofnpMion of thft sM(ct> 

12 July 1999 



Exinwwr 

De Roeck, A 



CATEGORY OF CITED DOCUMEMTS 

X ; partkularty ratevafit If tak»n alone 

Y : partteiiariy relevant i combinad will another 

document al the same category 
A : technological background 
O : norv-written disclosure 
P : intermedtate documeni 



T : theory or principle undart/ing the irManllon 
E : eartter patent document but publshed on, or 

after the filng date 
D : document cited in the application 
L : document citad for other reasons 



& : mentwr of the same patent family, corresponding 
document 



16 



EP0961 489 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPUCATION NO, EP 99 10 7415 



This annex lists the patent tamily members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose ol Information. 

12-07-1999 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


data 



US 4058828 A 15-11-1977 CA 1074703 A 01-04-1980 

DE 2623741 A 23-12-1976 

FR 2312802 A 24-12-1976 

GB 1551329 A 30-08-1979 

JP 51145323 A 14-12-1976 



9 

ui For more details about this annex :see Official Journal of the European Patent Office, No. 12/82 



17 



